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(54) TRANSPARENT CONDUCTIVE FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent conductive film suppressed in the 
eneration of a curl even if immersed in water and excellent in handling properties 
rom an aspect of a manufacturing process. 
SOLUTION: A transparent conductive film is obtained by laminating resin cured layers 
with a thickness of 1-20 urn on both surfaces of a thermoplastic polymeric film and 
laminating a gas barrier layer with a thickness of 3-500 nm comprising metal oxide 
and a transparent conductive layer with a thickness of 5-300 nm comprising a metal 
and/or metal oxide on the resin cured layer on the single surface of the polymeric 
film in this order, in this case, the resin cured layer not having the gas barrier 
layer and the transparent conductive layer laminated thereon has a water absorption 
of 1% or less under a 23°C/55% RH condition. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A resin curing layer of 1-20 micrometers of thickness is laminated by both 
sides of a thermoplastic high polymer film at least, This order comes to laminate a 
transparent conductive layer which consists of metal of a gas barrier layer and 
5-300 nm of thickness and/or a metallic oxide which consist of a metallic oxide of 
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3-500 nm of thickness on this resin curing layer of one side, A transparent 
conductive film, wherein water absorption of 23 **55%RH of a resin curing layer by 
the side of one side by which said gas barrier layer and a transparent conductive 
layer are not laminated at least is 1% or less. 

[Claim 2]The transparent conductive film according to claim 1, wherein saturation 
water absorption at 23 ** of said thermoplastic high polymer film is 1% or less. 
[Claim 3]The transparent conductive film according to claim 1 or 2, wherein water 
absorption in 23 **55%RH of a resin curing layer by the side of one side by which 
said gas barrier layer and a transparent conductive layer are laminated is 1% or 
less . 

[Claim 4]The transparent conductive film according to any one of claims 1 to 3 which 
appearance change does not produce into a dropping portion with the naked eye after 
a resin curing layer's trickling an at least 5% potassium hydroxide solution, 5% 
chloride, and n methyl pyrrolidone, respectively and neglecting it for 10 minutes at 
30 **. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the lnvention]Especially, it is preferably used as an electrode substrate 
of a liquid crystal display element, and also the transparent conductive film of 
this invention can be used also as electrode substrates, such as an 
electroluminescent element and an el ectrochromi sm element. 
[0002] 

[Description of the Prior Art]ln recent years, pager (pager), and cellular (cellular 
phone) and the liquid crystal display element which replaces the conventional glass 
substrate and uses a plastic as a substrate along with expansion of portable device 
use of an electronic notebook, pen input apparatus, etc. are beginning to be put in 
practical use. 

[0003]Al though the liquid crystal display element using a plastic plate fills the 
request of i nsi ncere-i zi ng in said use, and shock-proof improvement and also 
improvement in visibility of a display image can be realized, in order to prevent 
the phenomenon in which air, a steam, etc. which are the fault penetrate a plastic 
film, enter into the inside of a liquid crystal layer, and generate a display 
defect, it is necessary to laminate on a film the layer (gas barrier layer) which 
has gas barrier property. Solvent resistance [ in / in a plastic film / high order 
processing ], i.e., the acidic etchant for electrode patterning and the alkaline 
aqueous solution for resist removing, when it does not have the tolerance to 
N-methyl pyrrolidone of the solvent of a liquid crystal orientation film, etc., it 
is necessary to laminate the layer (solvent layer-proof) which has predetermined 
solvent resistance on a film. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln the case so that a gas barrier layer 
and a solvent layer-proof may be laminated on a plastic film as mentioned above. For 
example, the composition which laminates a solvent layer-proof with wet coating 
method to both sides of a plastic film, and also laminates the transparent 
conductive layer by the gas barrier layer, the metal, and/or the metal oxidizing 
zone which turn into a solvent layer-proof of one side from a metallic oxide can 
create the simplest, and it is used preferably. 

[0005] However , in the film of such composition, when performing high order 
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processing of various kinds, such as patterning of an electrode, for example, the 
problem of some handling may be produced. That is, the big curl which makes a convex 
the film plane of the side by which the gas barrier layer is not laminated 
immediately after taking out a film from underwater or underwater at these processes 
when a dipping is carried out underwater may be produced, and the handling by a 
process may worsen. 

[0006]Thus, as concrete fault due to the film handling nature in a process falling, 
For example, it also becomes the cause of producing a crack and a wrinkle on a film, 
or producing thickness nonuni formi ty applied on a film, such as a photoresist film 
and a liquid crystal orientation film, and reducing the yield in a work process, and 
reducing working speed. 

[0007]Even if the purpose of this invention solves an aforementioned problem and 
immerses it underwater, there is in providing the transparent conductive film where 
generating of curl is suppressed and which is excellent in the handling nature on a 
manufacturing process. 
[0008] 

[Means for Solving the Problem]As for this invention, a resin curing layer of 1-20 
micrometers of thickness is laminated by both sides of a thermoplastic high polymer 
film at least, This order comes to laminate a transparent conductive layer which 
consists of metal of a gas barrier layer and 5-300 nm of thickness and/or a metallic 
oxide which consist of a metallic oxide of 3-500 nm of thickness on this resin 
curing layer of one side, A resin curing layer by the side of one side by which said 
gas barrier layer and a transparent conductive layer are not laminated at least is a 
transparent conductive film, wherein water absorption of 23 **55%RH is 1% or less. 
[0009]That is, I think that curl generating of a film by carrying out a dipping to 
underwater [ which was mentioned above ] is produced by the mainly following 
mechanisms. 

[0010]That is, in a film which has the aforementioned laminated constitution, since 
it has a function in which a gas barrier layer provided on a resin curing layer of 
one side controls permeation of moisture, from a film plane (it is henceforth 
described as the surface side) of a side in which a gas barrier layer was provided, 
moisture cannot infiltrate into an inside easily. On the other hand, from a film 
plane (it is henceforth described as the back side) of a side in which a gas barrier 
layer is not provided, it has the feature that moisture infiltrates into an inside 
comparatively easily, when water absorption of a resin curing layer by the side of 
the back is high, by absorbing moisture which permeated, a layer swells a little, a 
tensile stress occurs, and change of curl which made the back side a convex is 
produced here. 

[0011] In order to control curl generating of a film when a dipping is underwater 
carried out from this thing, it is effective for a resin curing layer by the side of 
the back to use a layer of low water absorption, and it is preferred that water 
absorption of 23 **55%RH of this resin curing layer is specifically 0.5% or less 
still more preferably at least 1% or less. A reason for having used not a value of 
saturation water absorption usually used but water absorption in 23 **55%RH as water 
absorption of a resin curing layer here is for raising the accuracy of measurement 
in a measuring method of water absorption in this invention mentioned later. 
[0012]ln this invention, while water absorption of a resin curing layer by the side 
of the back is said following, it is more preferred that water absorption of a 
thermoplastic high polymer film and water absorption of a resin curing layer by the 
side of the surface are below constant value. 

[0013]This is because moisture which permeated from the back side will permeate not 
only a resin curing layer by the side of the back but a resin curing layer by the 
side of a thermoplastic high polymer film and also the surface and will cause a big 
curl change by a work process etc., if time to carry out the underwater dipping of 
the film becomes long. 

[0014]lt is preferred that saturation water absorption in 23 ** of a thermoplastic 
high polymer film is specifically 1% or less, and also it is more preferred that 
water absorption in 23 **55%RH of a resin curing layer by the side of the surface is 
'..% or less . 

:oois] 

.Embodiment of the lnvention]lt is preferred that the saturation water absorption at 
23 ** is 1% or less as mentioned above as a thermoplastic high polymer film used for 
this invention, when using for the use as an electrode substrate of a liquid crystal 
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display element especially, it is more preferred to have the glass transition 
temperature of not less than 150 ** and a retardation within a field of 20 nm or 
less . 

[0016]As such a film, for example, bisphenol A, a bisphenol fluorene, The film by 
the polycarbonate (for example, made in Teijin Chemicals "C1400" , the product made 
from a Beyer "APEC-HT9371" , etc.) which uses one kind, such as 

l,l-bis(4-hydroxyphenyl)-(alkyl) cycloalkane, or two kinds or more as a bisphenol 
ingredient, The film by polyarylate (for example, "U polymer" by Unitika), the film 
(for example, the "ARTON film" by Japan Synthetic Rubber) by amorphous polyolefin, 
etc. are mentioned preferably, and the solution casting method or a melting 
extrusion process is mentioned as the film production method of a film. 
[0017] Al though the resin curing layer laminated by both sides of a thermoplastic 
high polymer film does not necessarily need to be a thing of the same specification, 
it is desirable to have the predetermined solvent resistance following at least in 
the use as an electrode substrate of a liquid crystal display element. That is, 
after dropping an at least 5% potassium hydroxide solution, 5% chloride, and n 
methyl pyrrolidone on a resin curing layer, respectively and neglecting it for 10 
minutes at 30 **, it is preferred that no appearance change has arisen into the 
dropping portion with the naked eye. 

[0018]The resin to which hardening specifically advances by the exposure of active 
light (for example, ultraviolet rays) as such a resin curing layer, The resin by 
heat to harden is preferably used for the Lords, such as resin which has many 
acrylate groups in intramolecular, silicone series resin, epoxy system resin, a 
phenoxy system, melamine system resin which use various kinds of alkoxysilane as a 
precursor, also especially in it. 

[0019] As resin which has an acrylate group, for example 

Dimethylolcyclodecanediacrylate (DCPA), various diacrylate, such as 1,6-hexadiol 
diacrylate, 1,9-nonanediol diacrylate, the 2-ethyl -2-n-butyl - 1, and 3-pro pansy 
ORUJI acrylate, can be mentioned. 

[0020]As silicone series resin which uses alkoxysilane as a precursor, what consists 
of hydrolysis of the silicon alkoxide of epoxy group content and a condensate, for 
example can be mentioned. As this silicon alkoxide, 
gamma-glycidoxypropyltrimetoxysilane and beta-(3, 4 epoxycyclohexyl) 
ethyltrimethoxysilane can be illustrated. Since the degree of cross linking of the 
above-mentioned silicon alkoxide of a layer improves by mixing at as suitable a rate 
as the silicon alkoxide of amino group content, it is preferred. However, since the 
silicon alkoxide of amino group content has a little high absorptivity, both mixing 
ratio has about 9:1 to 3:1 range preferred at a weight ratio. 

[0021]what blended a proper quantity of inorganic particles, such as silica and 
alumina, with those resin if needed is used preferably. Addition of the various 
additive agents (a leveling agent, an ultraviolet ray absorbent, a spray for 
preventing static electricity, etc.) for improving a catalyst or a hardening 
accelerator and the film production nature of this layer, and functionality is also 
performed timely, in order that these resin curing layer may reveal solvent 
resistance, it needs to form crosslinking density highly comparatively, and 
generally has many functional groups in intramolecular, and it is preferred that it 
is resin with high reactivity. 

[0022]The publicly known roll coating method is used as a method of coating these 
resin curing layers on a film, and various kinds of methods, such as a GURABIYA 
coat, a microphone log RABIYA coat, a MAIYA bar coat, and a reverse coat, are more 
specifically used. Under the present circumstances, it is also preferred to coat, 
after dissolving a resinous principle by the suitable concentration for a solvent if 
needed. 

[0023]As for the thickness of these resin curing layer, it is preferred that it is 
in the range of 1-20 micrometers. Since there is a case where solvent resistance 
with thickness sufficient at 1 micrometer or less stops being revealed and the 
physical-properties fall of aggravation of the adhesion of a layer, etc. arises in 
not less than 20 micrometers, it is not desirable. 

[0024] Al though the resin curing layer by the side of the back functions as a solvent 
layer-proof of said high polymer film, about this resin curing layer, improving the 
slide nature of a film is preferably performed by forming uneven shape in a layer 
surface slightly. The method of specifically adding a little fillers inside a resin 
curing layer, the method of stiffening a layer, where an unhardened resin layer is 
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stuck in the mold with which unevenness was formed beforehand, etc. are used 
preferably. 

[0025]As a filler, the resin system particles which construct a bridge moderately in 
resin, such as metallic-oxide system particles, such as oxidized silicon (silica) 
and an aluminum oxide, polymethylmethacrylate, polystyrene, are used preferably. The 
former metallic-oxide system particles shall also contain the particles obtained by 
calcinating various kinds of metal alkoxy compounds. 

[0026]lt is preferred that inorganic metal oxide layers, such as oxidized silicon, 
an aluminum oxide, and silicon nitride, are used preferably, and the thickness of a 
layer is in the range which is 3-500 nm as a gas barrier layer by a metallic oxide. 
Such a gas barrier layer can be created with publicly known sputtering process, the 
ion plating method, vacuum deposition, a CVD method, etc. It is quite difficult to 
generally form the layer of thickness of 3 nm or less uniformly and stably by these 
methods, and since formation of a layer takes very long time in forming in not less 
than 500-nm thickness, it is not preferred. 

[0027]The oxygen permeability under the 30 **90%RH environment of the film after 
forming such a gas barrier layer, and the moisture vapor transmission under the 40 
**90%RH environment at least respectively Below 3 cc/m2 and day-atm. It is preferred 
that it is below 1 cc/m2 and day-atm, and below lg[/m ] 2 and day-atm that it is 
below 3 g/m2 and day-atm desirable still more preferably, respectively. 
[0028]As a transparent conductive layer, what mixed oxides, such as indium, tin, 
zinc, and lead, or them at a suitable rate is used as the main ingredients, if 
needed A small amount of titanium, fluoride, silicon, nitrogen, hafnium, a 
zirconium, The layer which consists of a metallic oxide added as a dopant for 
specific resistance adjustment of tantalum, copper, a rhenium, gadolinium, etc., It 
is preferred that the layer which consists of metal, such as silver and aluminum, 
the composite layer which laminates these metal oxide layers and metal layers, etc. 
are used preferably, and are formed by sputtering process, the ion plating method, 
vacuum deposition, etc. 

[0029]lt is preferred that a thing light absorption rate [ in / about the 
transparency of a conductive layer / the wavelength of 550 nm per 100 nm of 
thickness ] is 5% or less more preferably 10% or less, and it is preferred about 
thickness that it is in the range of 5-300 nm. It is quite difficult for thickness 
to form a layer uniformly and stably in 5 nm or less, and is not desirable from the 
absorption of light increasing in not less than 300 nm, and creation taking much 
time to thickness. 

[0030]As for the surface resistance of a conductive layer, adjusting according to a 
use is preferred, and adjustment of said surface resistance is attained by 
specifically adjusting the specific resistance of a layer, and thickness. 
[0031] Al though the transparent conductive film of this invention makes composition 
by which the resin curing layer was laminated by both sides of the thermoplastic 
high polymer film, and the gas barrier layer and the transparent conductive layer 
were laminated on the resin curing layer of the one side the basic constitution, 
Laminating the anchor layer which has a function which raises both adhesion power, 
and the function to compensate the cure shrinkage power of a resin curing layer is 
also carried out to the middle position of a thermoplastic high polymer film and a 
resin curing layer if needed. 

[0032] Lami nati ng the gas barrier layer by metallic oxide or a resin material in the 
middle position of said thermoplastic high polymer film and a resin curing layer is 
also performed preferably to improve the gas barrier property of a film further. 
[0033] 

[Example]This invention is explained in more detail with an example below. Various 
evaluations were carried out in the following ways. 

[0034]1. As a preparation method of the sample of a resin curing layer and the water 
absorption resin curing layer of a thermoplastic high polymer film, when a resin 
curing layer is heat-hardened type resin, coat on a glass plate at about 5 
micrometers of dry membrane thickness, heat for 5 minutes at 130 **, and stiffen a 
resin layer, when a resin curing layer is ultraviolet curing type resin, After 
adding five weight sections of photoi ni ti ators (Ciba-Geigy IRGACURE 187) to resin 
100 weight section, it coats on a glass plate at about 20 micrometers of dry 
membrane thickness, and it irradiates with the ultraviolet rays of addition light 
volume 600 mj/cm2 with the high-pressure mercury lamp of 160 W/cm, and a resin layer 
is stiffened. 
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[0035]Next, using the spatula made from stainless steel, a previous resin curing 
layer is made to exfoliate from a glass plate, or it shaves off, and the sample of 
the shape of a film or the shape of a flake, and a powdered resin curing thing is 
obtai ned . 

[0036]The sample of the above-mentioned resin curing thing is dried at 6 hours and 
also 150 ** at 130 ** for 4 hours, and the sample of an absolute dry condition is 
obtained. Next, this sample is kept for one week to the interior of a room whose 
humidity was controlled by 23 **55%RH, and the sample of a moisture absorption state 
is obtained. 

[0037]About a thermoplastic high polymer film, the film cut off for 10 cm around is 
first dried at 120 ** for 24 hours, and the sample of an absolute dry condition is 
obtained. Next, after carrying out the dipping of this sample to 23 ** distilled 
water thoroughly for 72 hours, the waterdrop adhering to a film surface is blown 
away by compressed air flow, and the sample of a saturation water absorption state 
is obtained. 

[0038]Next, the water absorption of these samples is measured by two sorts of 
following methods. That is, the moisture content contained in the resin curing thing 
of said water absorption state as one method (it is described as the A method below) 
is titrated using a Karl Fischer titration method. A minute water measurement device 
(Mitsubishi Chemical CA-06) and a moisture vaporizer (the company's VA-06.) after 
specifically carrying out weighing of the weight (about [ The amount of samples 
about 0.1 ] g) of the sample of a water absorption state correctly Sample cooking 
temperature used setting out for 220 **, measured the moisture content, and made the 
value (unit %) of "100x (a moisture content/the amount of samples)" the value with a 
water absorption [ in 23 **55%RH of a resin curing thing ] , or a saturation water 
absorption of 23 ** of a thermoplastic high polymer film. 

[0039]As another measuring method (it is described as the B method below), sample 
weight (the amount of samples shall be not less than 20g) and the weight in a water 
absorption state are measured by said absolute dry condition, respectively, The 
value (unit %) of "weight of lOOx (weight of the weight-absolute dry condition of a 
water absorption state) / water absorption state" was made into the value with a 
water absorption [ in 23 **55%RH of a resin curing thing ] , or a saturation water 
absorption of 23 ** of a thermoplastic high polymer film. 

[0040]2. The state where the film sample cut off on 10 cm of submersion cough curl 
nature square was kept for one week to the interior of a room whose humidity was 
controlled by 23 **55%RH is made into an initial state, This sample is sunk into the 
pars basil aris ossis occipitalis of the beaker (capacity of 2 1.) which filled 23 ** 
distilled water, it takes out from the water in 3 minutes, and the state where the 
waterdrop adhering to a sample was blown away by compressed air flow is made into a 
water absorption state. 

[0041] It presupposed the value of curl of a film that the average value of the 
amount of lifting of film sample 4 end on the glass plate held horizontally is used, 
and comparing the value of curl of the sample of said initial state and the sample 
of a water absorption state estimated the size of the submersion cough curl nature 
of a sample. 

[0042]About the numerals of the positive/negative of the value of curl, the case 
where the field where the gas barrier layer and transparent conductive layer of the 
film sample were laminated curls to a concave is made positive, and the case where 
this field curls to convex is made negative. 

[0043]3. The oxygen permeability oxygen transmission rate measurement system 
(product OX-TRANmade from modern control 2/20 type) was used, and the oxygen 
permeability under 30 **90%RH atmosphere was measured. 

[0044]4. The moisture-vapor-transmission water-vapor transmission measuring device 
(permanent wave tolan wlmade from modern control A type) was used, and the moisture 
vapor transmission under 40 **90%RH atmosphere was measured. 

[0045] [Example 1] Thickness used the polycarbonate film (Teiiin pure ace C110) which 
are about 100 micrometers, a retardation within a field of about 8 nm, and the glass 
transition temperature of about 156 ** as a thermoplastic high polymer film. The A 
method and the B method of the measurement result of the saturation water absorption 
in 23 ** of this polycarbonate film were about 0.3%. To both sides of this film, as 
ultraviolet curing type resin, respectively Dimethylol tri cyclodecane diacrylate 
(product made from Kyoeisha chemicals "light acrylate DCPA") 70 weight section, and 
polyester-acrylates (product made from Toagosei chemicals "ARONIKKUSU M8560") 30 
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weight section, As a photoi ni ti ator , as Ciba-Geigy "IRGACURE 187" 5 weight section 
and a leveling agent "Sh^SPA" 0.05 made from Toray Industries Dow silicone weight 
section, Roll coating of the coating liquid which consists of diluting solvent 1 
methoxy 2 propanol 160 weight section was carried out so that dry membrane thickness 
might be set to about 5 micrometers, and it irradiated with the ultraviolet rays of 
addition light volume 600 mj/cm2 at 60 ** with the high-pressure mercury lamp of 
after 30-second desiccation and intensity 160 w/cm, and the resin curing layer was 
formed. This resin curing layer did not produce a problem at all in the 
above-mentioned resistance to solvents test. 

[0046]Next, the gas barrier layer which becomes one side of a film from oxidized 
silicon was formed by the sputtering technique. Namely, where PAC-II made from the 
Sun Ey chemicals is laminated as a protective film in the film plane of the side 
which does not laminate a gas barrier layer, B dope After arranging a film to the 
rolling-up-type magnetron sputtering system which installed the Si target carried 
out and exhausting to 3x10 -6Torr, lOOsccm introduction of the mixed gas of 
02/Ar=3:7 was carried out, and the pressure was adjusted so that it might be set to 
8x10 -4Torr. Reactive sputtering was performed on condition of for 1.0-m/in the main 
roll temperature of 25 **, supplied power density 1 w/cm2 , and film speed, and the 
gas barrier layer by oxidized silicon about 30 nm thick was formed. The gas barrier 
property of the film in which this gas barrier layer was formed was oxygen 
permeability 0.5 cc/m2 and day-atm, and moisture-vapor-transmission 0.9 cc/m2 and 
day-atm . 

[0047]Then, on this oxidized silicon layer, the transparent conducting film was 
laminated using the ITO target which calcinates the mixture of Sn/ln=l:9. That is, 
after exhausting the inside of a device to 3x10 -6Torr like the point, lOOsccm 
introduction of the mixed gas of 02/Ar=1.2 :98.8 was carried out, and the pressure 
was adjusted so that it might be set to 1x10 -3Torr. Sputtering was performed on 
condition of for 0.4-m/in the main roll temperature of 25 **, supplied power density 
1 w/cm2 , and film speed, and the transparent conductive layer by ITO about 25 nm 
thick was formed. The surface resistance of this transparent conductive layer was 
about 300ohm/**. In this way, about the created water absorption of the submersion 
cough curl nature of a transparent conductive film, and a resin curing layer, it 
describes in Table 1. 

[0048] [Example 2] The transparent conductive film was completely created like 
Example 1 except having formed the resin curing layer in both sides of a film as 
follows. To namely, the mixed solvent of water 720 weight section and 2-propanol 
1080 weight section. After adding acetic acid 88 weight section, By making into 
coating liquid what added 2-(3, 4-epoxycyclohexyl) ethyl tri ethoxysi 1 ane 725 weight 
section and 3-ami nopropyl trimethoxysilane 176 weight section one by one, and 
stirred them for 3 hours, roll coating was carried out to both sides of the film, 
and the resin curing layer of about 2 micrometers of dry membrane thickness was 
formed in them. The solvent resistance of this resin curing layer was completely 
satisfactory. In this way, about the created water absorption of the submersion 
cough curl nature of a transparent conductive film, and a resin curing layer, it 
describes in Table 1. 

[0049] [Comparative example 1] The transparent conductive film was completely created 
like Example 1 except having formed the resin curing layer in both sides of a film 
as follows. As ultraviolet curing type resin, namely, Japan Synthetic Rubber 
,, DESORAITOKZ7827 n 140 weight section, As a diluting solvent, as 1 methoxy 2 propanol 
60 weight section and leveling agent coating liquid "SH28PA" 0.05 made from Toray 
Industries Dow silicone weight section, Roll coating of the coating liquid which 
consists of diluting solvent 1 methoxy 2 propanol 160 weight section was carried out 
so that dry membrane thickness might be set to about 4 micrometers, and it 
irradiated with the ultraviolet rays of addition light volume 600 mj/cm2 at 60 ** 
with the high-pressure mercury lamp of after 30-second desiccation and intensity 160 
w/cm, and the resin curing layer was formed. The solvent resistance of this resin 
curing layer was completely satisfactory, in this way, about the created water 
absorption of the submersion cough curl nature of a transparent conductive film, and 
a resin curing layer, it describes in Table 1. 

[0050] [Comparative example 2] The transparent conductive film was completely created 
like Example 1 except having formed the resin curing layer in both sides of a film 
as follows. Namely, ultraviolet-curing-type-resin (made in ten-section chemical 
i, tph19 11 ) 100 weight section of a urethane acrylate system, As a diluting solvent, as 
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1 methoxy 2 propanol 180 weight section and leveling agent coating liquid ,, SH28pa" 
0.05 made from Toray Industries Dow silicone weight section, Roll coating of the 
coating liquid which consists of diluting solvent 1 methoxy 2 propanol 160 weight 
section was carried out so that dry membrane thickness might be set to about 4 
micrometers, and it irradiated with the ultraviolet rays of addition light volume 
600 mj/cm2 at 60 ** with the high-pressure mercury lamp of after 30-second 
desiccation and intensity 160 w/cm, and the resin curing layer was formed. The 
solvent resistance of this resin curing layer was completely satisfactory, in this 
way, about the created water absorption of the submersion cough curl nature of a 
transparent conductive film, and a resin curing layer, it describes in Table 1. 
[0051] 
[Table 1] 



[0052] 

[Effect of the lnvention]Since the transparent conductive film of this invention has 
little change of film curl before and after a dipping when the dipping of the film 
is underwater carried out in high order processing processes, such as electrode 
etching. The handling nature in a process is good and has the feature which becomes 
processible [ a variety ] by the conventionally outstanding productivity and high 
yield. 



[Translation done.] 
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